Context. IGR J09026−4812 was discovered by INTEGRAL in 2006 as a new hard X-ray source. Thereafter, an observation with Chandra pinpointed a single X-ray source within the ISGRI error circle, showing a hard spectrum, and improving its high-energy localisation to a subarcsecond accuracy. Thus, the X-ray source was associated to the infrared counterpart 2MASS J09023731−4813339 whose JHK S photometry indicated a highly reddened source. The high-energy properties and the counterpart photometry suggested a high-mass X-ray binary with a main sequence companion star located 6.3-8.1 kpc away and with a 0.3-10 keV luminosity of 8 +13 −1 × 10 34 ergs s −1 . Aims. New optical and infrared observations were needed to confirm the counterpart and to reveal the nature of IGR J09026−4812. Methods. We performed optical and near infrared observations on the counterpart 2MASS J09023731−4813339 with the ESO/NTT telescope on March 2007. We achieved photometry and spectroscopy in near infrared wavelengths and photometry in optical wavelengths.
Introduction
The ESA high-energy space mission INTEGRAL (Winkler et al. 2003) has performed a deep survey of our Galaxy allowing the discovery of many new hard X-ray sources. This has been mainly achieved with the coded-mask imager IBIS/ISGRI (15 keV-1 MeV, field of view of 29
• × 29 • , angular resolution of 12 ; Ubertini et al. 2003; Lebrun et al. 2003) . The 20-100 keV hard X-ray emission as observed by ISGRI has been regularly reported (Bird et al. 2006 (Bird et al. , 2007 Bodaghee et al. 2007 ). The unclassified source IGR J09026−4812 was first reported in the 2nd ISGRI catalogue as a new hard X-ray source (Bird et al. 2006) . Its position was R.A. (2000) = 135
• .638 and Dec. = −48
• .196 (1.1 at 68% confidence level). The average 20-40 and 40-100 keV fluxes were 0.9 ± 0.1 and 0.9 ± 0.2 mCrab, respectively, for an effective exposure of 1.35 Ms. These values only suffered a slight change in the 3rd ISGRI catalogue (Bird et al. 2007 ): R.A. (2000) = 135
• .668, Dec. = −48
• .216 (2.3 at 90% confidence level), F 20−40keV = 1.3 ± 0.1 mCrab and F 40−100keV = 1.4 ± 0.2 mCrab, for an effective exposure of 1.5 Ms. The source IGR J09026−4812 was tentatively associated with a faint ROSAT counterpart located 2.5 away from the ISGRI position at R.A. (2000) = 09 h 02 m 38.4 s and Dec. =−48
• 14 08.0 (20 ) that showed an average count rate of (2.7 ± 0.9) × 10 −2 counts s −1 (Stephen et al. 2006) . h 02 m 37.33 s and Dec. =−48
• 13 34.1 (0.6 at 90% confidence level). This position is located outside the ROSAT error circle, discarding the soft X-ray counterpart suggested by Stephen et al. (2006) . The 0.3-10 keV spectrum was fitted with an absorbed power law model: N H = (1.9
(90% confidence errors) and an unabsorbed 0.3-10 keV flux of 1.3 × 10 −11 erg cm −2 s −1 . They also showed that the source was not intrinsically absorbed comparing the fitted N H to the atomic and molecular hydrogen column densities through our Galaxy. They suggested the source 2MASS J09023731−4813339 as the infrared (IR) counterpart since this source was located 0.4 away from the Chandra position. Its IR magnitudes were J = 15.57 ± 0.08, H = 13.86 ± 0.07, and K S = 12.69 ± 0.04. Due to its K S brightness, high extinction, and hard power law, Tomsick et al. (2008) suggested that IGR J09026−4812 was a new highmass X-ray binary (HMXB) with a main sequence companion star.
We have performed optical and near infrared (NIR) observations on IGR J09026−4812 in order to determine its nature. We describe the observations and the data reduction in Sect. 2. We then present the results and discuss the nature of this source in Sect. 3, and conclude in Sect. 4. 
Observations and data analysis
The observations were carried out with the ESO 3.6 m New Technology Telescope (NTT) at La Silla Observatory, Chile, as part of the program 078.D-0268(B) through service mode. The optical and NIR observations were achieved with the imager SUSI-2 (350-900 nm) and the spectro-imager SOFI (0.9-2.4 µm), respectively. Both instruments are installed on the same Nasmyth focus of the NTT. Astrometry, photometry and spectroscopy were achieved during these observations.
NIR observations
NIR photometry in the bands J, H and K S were performed on March 5 and 10, 2007. The observations were centred on the accurate X-ray position of IGR J09026−4812. The large imaging mode was used during those observations that implied an image pixel scale of 0.288 /pixel and a field of view of 4.92 × 4.92 . Nine images were taken for each filter J, H and K S with integration times of 60 s each. For each filter, four of the nine images were taken with a slight offset of ∼ 30 that allowed us to build the NIR sky in order to subtract it from the images. Two standard stars chosen in the faint NIR standard star catalogue (Persson et al. 1998 ) were also observed: S255−S and S262−E. Five observations per filter were performed on each standard star. The first observation was centred on the target, and then, the next four images were taken with an offset of ∼ 45 compared to the first one. The same strategy with the same standard stars was applied during the 2nd night. The seeing conditions varied from ∼ 0.9 during the 1st night to ∼ 0.5 during the 2nd night. NIR spectroscopy using both low-resolution Blue and Red grisms was carried out on March 5 and 12, 2007. For each filter, twelve spectra were taken with the 1.0 slit. Half of the spectra were taken on the source and the other half with an offset of 60 in order to subtract the NIR sky from the images, the jitter pattern being AAA BBB BBB AAA. The integration time was 180 s for each spectrum for a total observation of 4320 s. Two spectroscopic standard stars were observed: HD62388 (spectral type (sp.T.) A0V) and Hip0842847 (sp.T. G2V) on March 5 and 12, respectively. For each standard star, four spectra in both Blue and Red grisms were taken, of which half of them were taken with an offset of 45 .
Optical observations
Only optical photometry was carried out on March 14, 2007, with the filters U, B, V, R, I, Z. One image per filter was obtained with a field of view of 5.5 × 5.5 with a binning factor of 2 that implied a pixel scale of 0.161 /pixel. The integration time was 60 s in each filter. Thirteen photometric standard stars selected in the optical standard star catalogue of Landolt (1992) were observed in the 2 fields 98 (733, 1087, 1102, 1112, 1119, 1122, 1124) and RU 152+RU 152(A,B,C,E,F). The integration times varied between 5 and 30 s.
Data reduction
The reduction of both optical and NIR data was performed with the Image Reduction and Analysis Facility (IRAF 1 ) version 2.13beta2. Data reduction was performed using standard procedures on the optical and NIR images, including the crosstalk, the correction of the dark current (in optical), the flat-fielding and the NIR sky subtraction.
We performed accurate astrometry on each image (U, B, V, R, I, Z, J, H, K S ) using the gaia tool from the Starlink suite and using the 2MASS catalogue for the NIR images and the USNO B1.0 catalogue for the optical images. The NIR root mean square (rms) of the astrometrical fit was always lower than 0.4 with the expected pixel scale in x,y axis of −0.288 × 0.288 /pixel. The optical rms of the astrometrical fit was also lower than 0.4 with the expected pixel scale in x,y axis of 0.161 × 0.161 /pixel.
We carried out aperture photometry in a crowded field using the IRAF digiphot.daophot package. For the NIR photometry, the point sources located near IGR J09026−4812 were subtracted using the same package. Aperture photome-try on the source was performed with several ellipses using the stsdas.isophot and digiphot.apphot packages. The instrumental magnitudes m instr were transformed into apparent magnitudes m app using the standard photometric relation: m app = m instr − Z p − ext × AM, where Z p is the zero-point, ext the extinction and AM the airmass. The colour term was not used in the NIR because there were not enough standard stars nor at optical wavelengths because we did not detect the sources of interest in several bands, particularly in V. The Z p parameters were fitted using the photometric relation in order to match the instrumental and apparent magnitudes of the standard stars. The extinction parameters were fixed to the values given in the SOFI and SUSI-2 calibration tables 2 . The magnitudes, airmass, zeropoint and extinction parameters are reported in Table 1 . Images in VRI JHK s are shown in Fig. 1 . The NIR surface brightness profiles are shown in Fig. 2 .
The NIR spectra were reduced using the IRAF noao.twodspec package. Each individual image was corrected using standard procedures for the crosstalk and the flat-fielding. Consecutive images with the same jitter were combined together to obtain 4 output images. They were corrected for the NIR sky, subtracting images with different jitter. We extracted the source spectrum from the 4 images. We performed the wavelength calibrations using a xenon arc extracted with the same parameters as for the source. The 4 spectra were combined in a single spectrum and corrected from telluric features using the spectrum of the standard star and the IRAF tool telluric. We applied this strategy for both blue and red filters and we finally combined the blue and red spectra. We multiplied the full spectrum by a calibrated spectrum of an A0 V (or G2 V) star from the spectral library of Pickles (1998) to avoid spectral contamination from the telluric star. The output spectra were dereddened from the Galactic extinction using E(B−V) = 1.509 (Schlegel et al. 1998 ). The resulting spectra are shown in Fig. 3. 
Results and discussion
Only one optical and NIR candidate was located within the Chandra error circle (see Fig. 1 ). Our NIR astrometry confirmed the candidate 2MASS J09023731−4813339 suggested by Tomsick et al. (2008) .
The high-energy properties of the source and the NIR photometry of the 2MASS source led to a tentative classification of the source as an HMXB with a main sequence star (Tomsick et al. 2008) . However, this hypothesis is discarded by the NIR images as IGR J09026−4812 appears as a non-circular extended source with an extension in the direction north-east/south-west with a semi-major axis of 4.9 (in K S ). The source was detected from filter R to filter K S . The source appears point-like in the optical images. Since the X-ray observation was performed with Chandra that has an angular resolution similar to the optical/NIR images, it implies that we observed two different emitting components of the system between the X-rays/optical and the NIR. The most obvious candidate is thus a galaxy with an active galactic nucleus (AGN), plausibly a Seyfert galaxy, where the X-ray/optical radiation mainly comes from the accreting gas surrounding the supermassive black hole and the NIR radiation is mainly due to the dust present in the host galaxy (Wilkes 2004) . The NIR also suggests the presence of the spiral arms of the galaxy. The NIR magnitudes (reported in Table 1 ) do not show any variation between the two observations separated by 5 Total NIR magnitudes were extracted within ellipses centred on the source and defined with the semi-major axis (SMA), the position angle (P.A., relative to west axis and counter clockwise), and the eccentricity (Ecc.). † The NIR extinction parameters were fixed to JHK S = 0.07, 0.03, 0.03 with an error of ∆ext/ext = 0.2. days, but indicate a strong reddening of the source with a NIR color J − K = 1.97 ± 0.08 (1.93 ± 0.13) mag for the March 10th (March 5th) observation, after correcting for the Galactic extinction (E(B − V) = 1.509, Schlegel et al. 1998 ) and with the transformation K − K s = −0.005 × (J − K) (p.7, SOFI manual). Such strong reddening is mainly observed in Seyfert 1 galaxies (Rudy et al. 1982) and was interpreted as the reprocessing of hot dust located in the broad-line region (Barvainis 1987) . Mid IR observations are necessary to further study the dusty component of the Seyfert galaxy. The NIR surface brightness profiles are in The emission lines observed in the two spectra (see Fig. 3 , the bottom spectrum having a higher signal-to-noise ratio) are reported in Table 2 . The three main emission lines of the spectra situated at λ 1.1288 µm, λ 1.3323 µm and λ 1.9490 µm were easily identified with the HeI λ 1.0830 µm and HI (Paβ and Paα) emission lines, once red-shifted by ∼ 0.4. These are common emission lines in AGN, independent of the class (see the spectral atlas of AGN in the energy range 0.8-2.4 µm of Riffel et al. 2006 , which covers the spectral range of SOFI). These emission lines are broad with values > 4000 km s −1 . Such broad emission lines are typical of type 1 AGN.
We also tried to identify other emission lines, particularly in the spectrum taken on March 12, 2007 (see Fig. 3 bottom): 1) a narrow forbidden line [S III] λ 0.9531 µm with FWHM = 1102±94 km s −1 , and 2) an HI Pa γ line might be blended within the HeI λ 1.0830 µm line, still the HeI line is always the strongest one in all AGN spectra (e.g. Fig. 9-12 in Riffel et al. 2006) . Using only the HI Paβ and Paα emission lines and both spectra, we derived an average redshift of z = 0.0391 ± 0.0004. The line ratio of Paα/Paβ gave F(Paα)/F(Paβ) = 1.5 ± 0.1. This value is slightly lower than the expected value of 1.8 ± 0.1 for Case B recombination when considering a typical broad-line cloud with temperatures between (0.5 − 3) × 10 4 K and electron densities between 10 8−10 cm −3 . Still, this is a common feature in Seyfert galaxies (Glikman et al. 2006 , and references therein).
Conclusion
Therefore, we conclude that IGR J09026−4812 is a type 1 Seyfert galaxy as demonstrated with the optical and NIR observations. The type 1 classification is in good agreement with the lack of strong absorption observed in the X-rays. Its redshift is z = 0.0391 ± 0.0004. Butler et al. (2009) reported that the distribution of redshifts for the AGNs detected by INTEGRAL picked at z = 0.033 (0.035 for IGRs). In the current census of sources detected by INTEGRAL/ISGRI, there are 165 detected Seyfert galaxies (of which 63 are IGR sources). Discarding sources without reported redshift, the average redshift is 0.04 (0.06 when considering only IGRs) with a variance of 0.005 (0.006 for IGR) (Beckmann et al. 2009 ). IGR J09026−4812 is in good agreement with previous IGR sources identified as Seyfert galaxies and more generally with the Seyfert galaxies detected by INTEGRAL.
